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A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1 )) (see also the reminder sent by the International Bureau with Form PCT/1B/301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 



4-1 3 as originally filed 

1 -3 received on 25.03.2004 with letter of 1 9.03.2004 
Claims, Numbers 

1 -30 received on 25.03.2004 with letter of 1 9.03.2004 
Drawings, Sheets 

1 -2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/br 55.3). 

3. With regard to any nucleotide andfor amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-30 



1-30 



1-30 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The document D1: WO 89 00132 A Is regarded as being the closest prior art to the 
subject-matter claimed. D1 describes, within other things, a mechanism for unfolding flat 
cardboard boxes. The core parts of said mechanism are two holding arms hinged to each 
other. They engage adjacent walls of the flat package by suction cups and open the 
package in an swinging rotational movement. The swivelling axes of the two holding arms 
and the two package walls are not coincident. For more details see D1 fig.1 particularly 
ref. 30 and 40 and corresponding portions of the description. 

The claimed method and the corresponding apparatus differ from D1 in that the suction 
cups at one of the holding arms are slidably mounted and thus compensate the relative 
movement between suction cups and package wall induced by the difference between the 
said swivelling axes. 

The rest of the available prior art documents does not suggest any compensation of 
different swivelling axes and thus leads away from the solution found. 



Re Item VI) 
Certain defects 

The modified description still refers to embodiments without slidable suction cups (see e.g. 
p.6 1.18... and p. 10 1.15...). 
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METHOD AND MACHINE FOR PACKING A PRODUCT IN A FLAT, 
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15 
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TECHNICAL FIELD 

The present invention relJates to a method of packing 
a product in a flat tubular package. 

The present invention may be used to advantage on a 
cigarette carton boxing machine, i.e. a machine for 
packing groups of cartons jof cigarettes in respective 
boxes, to which the following description refers purely 
by way of example . 



BACKGROUND ART 



Machines for boxing ca 



to a respective seat on 



rtons of cigarettes currently 



packages, and which receives a stack of flat tubular 
packages on a pallet, and feeds each flat tubular package 



3 



comprise a unit for supplying and opening flat tubular 



a conveyor, which feeds the 



tubular package along a straight packing path. Along the 
25 packing path, each tubular package remains connected to 
the respective seat, and is fed through an opening 
station, where the tubular package is opened into a 



configuration suitable for 



receiving a respective group 
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of cartons of cigarettes; through an insertion station, 

where a respective group of cartons of cigarettes is 

pushed inside the open tubular packacp; and, finally, 

through a sealing station, where the tubular package is 

5 sealed by gumming and folding the relative flaps. 

Known boxing machines of the atjbve type are fairly 

bulky, and, for use on the machine, require accurate 

positioning of the stack of flat iubular packages, and 

/ 

therefore periodic assistance cp the part of the 
10 operator. 

DISCLOSURE OF INVENTION 

It is an object of the present invention to provide 
a method of packing a product in a flat tubular package, 
designed to eliminate the aforementioned drawbacks, and 



15 which, in particular, is straightforward and cheap to 
implement. j 

According to the present invention, there is 
provided a method of packing a product in a flat tubular 
package having two first latferal walls; and two second 



20 lateral walls, each connected on one side to one first 

i 

lateral wall, and on the other side to the other first 
lateral wall, by respective" preformed fold lines; the 
method comprising engaging a first lateral wall of the 



flat tubular package and a| second lateral wall of the 
25 flat tubular package by means of a first portion and a 
second portion respectively of a suction gripping head; 
and the method being characterized by comprising the 
steps of generating a rotational movement between the 



• 
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first and second portion of the suctiory gripping head, to 
rotate the first and second lateral /all engaged by the 
suction gripping head with respect t/o each other, and so 
convert the flat tubular package from the flat 
configuration to an open configuration; and inserting the 
product inside the open tubular package. 

The present invention also nrelates to a machine for 
packing a product in a flat tubylar package. 

According to. the present invention, there is 
provided a machine for pacWing a product in a flat 
tubular package having two first lateral walls; and two 
second lateral walls, each donnected on one side to one 
first lateral wall, and on /the other side to the other 
first lateral wall, by respective preformed fold lines; 
the machine comprising a suction gripping head having a 
first and a second portion; and an actuating device for 
causing the first portion /and the second portion of the 
suction gripping head to engage a first lateral wall of 
the flat tubular package and a second lateral wall of the 




flat tubular package resp 
characterized by comp 
generating a rotational 



the flat tubular package 
an open configuration 



sctively; and the machine being 
;:±sing actuating means for 
movement between the first and 
second portion of the si ction gripping head, to rotate 
the first and second lateral wall engaged by the suction 
25 gripping head with respect to each other, and so convert 

from the flat configuration to 
and an insertion device for 



inserting the product inside the open tubular package. 



BY 



• 
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CLAI 



1) A method of packi/g a product (2) in a flat 
tubular package (3) havingr two first lateral walls (4); 

5 and two second lateral waflls (5), each connected on one 
side to one first lateral wall (4), and on the other side 
to the other first literal wall (4), by respective 
preformed fold lines (6) ; the method comprising engaging 
a first lateral wall ?4) of the flat tubular package (3) 

10 and a second lateral /all (5) of the flat tubular package 
(3) by means of a fii/st portion (30) and a second portion 
(31) respectively ofl a first suction gripping head (14); 
and the method being characterized by comprising the 
steps of generating a rotational movement between the 

15 first (30) and secfond (31) portion of the first suction 



gripping head (14), to rotate the first and second; 
lateral wall (4, 5fl engaged by the first suction gripping 
head (14) with respect to each other, and so convert the 
flat tubular packlge (3) from the flat configuration to 

20 an open configuration; and inserting the product (2) ^^LACED BY 
inside the open tmbular package (3) . ART 34AMDT 

2) A method Ls claimed in Claim 1, characterized in 
that the flat tubllar package (3) is engaged by the first 
suction gripping head (14) at a pickup station (11), and 

25 is transferred, attached to the first suction gripping 
head (14), to a receiving station (17) where the product, 
(2) is inserted imside the open tubular package (3); the 
flat tubular package (3) being converted from the flat 
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configuration to the open configuration during transfer 

/ 

from the pickup station (11) to thj* receiving station 
(17) . 

3) A method as claimed in Claftm 2, characterized in 
5 that, following insertion of the/ product (2) inside the 
open tubular package (3), the foist suction gripping head 
(14) engaging the open tubularf package (3) is moved to 
feed the open tubular package (3) to a sealing station 
(16) where the open tubular nickage (3) is sealed. 
10 4) A method as claimed /in Claim 3, characterized in 

that the first suction gripping head (14) transfers the 
open tubular package (3) /to conveying means (40, 46) 
located at the sealing station (16) and for feeding the 
open tubular package (3) £hrough the sealing station (16) 
15 and to an output station. 

5) A method as claijfned in Claim 2, characterized in 
that, following insertion of the product (2) inside the 
open tubular package (3)1, the open tubular package (3) is 
sealed at the receiving station (17), and the first 

20 suction gripping head (14) engaging the sealed tubular 
package (3) is moved tjo feed the . sealed tubular package 
(3) to an output static n. 

6) A method as qlaimed in one of Claims 3 to 5, 

the open tubular package (3) is 

on top of another, flaps (7, 8) 



characterized in that 
25 sealed by folding, omi 



5), and by applying r 



projecting from the first and second lateral walls (4, 



spective lengths (10) of adhesive 



tape to the folded fl^fps (7, 8) 
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7) A method as claimed in onef of Claims 1 to 5, 

characterized in that the flat tabular package (3) is 

/ 

picked up by the first suction gripping head (14) off a 
stack (13) of flat tubular packages (3) . 

5 8) A method as claimed in Slaim 7, characterized in 

that, before engaging the top fiat tubular package (3) in 
the stack (13), the first section gripping head (14) 
determines the exact position |of the flat tubular package 
(3), and adapts its own position accordingly, so as to 

10 engage the flat tubular package (3) in accordance with a 
given mutual arrangement, 

9) A method as claimed| in Claim 8, characterized in 
that the first suction gripping head (14) is movable with 
four degrees of freedom fcomprising three translatory 

15 movements in three perpendicular directions (18, 19, 20), 

and one rotational movement about an axis (21) 

J 

perpendicular to the plarfe of the flat tubular package 
(3) . 

10) A method as claimed in one of Claims 1 to 9, 
20 characterized in that the rotational movement between the 

first (30) and second (31) portion of the first suction 
gripping head (14) is made 



about an axis (32) of rotation 
substantially coincident {with the fold line (6) between 
the first and second lateral wall (4, 5) engaged by the 
25 first suction gripping head (14) . 

11) A method as claimed in one of Claims 1 to 9, 
characterized in that the rotational movement between the 
first (30) and second (31H portion of the first suction 
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gripping head (14) is made about an |Txis (32) of rotation 
not coincident with the fold line /(6) between the first 
and second lateral wall .(4, 5) /engaged by the first 
suction gripping head (14); si^tion cups (34) on the 
5 second portion (31) moving in k direction perpendicular 
to the axis (32) of rotation during the rotational 
movement between the first (&0) and second (31) portion 
of the first suction gripping head (14) . 

12) A method as claimed in one of Claims 1 to 11, 
10 characterized by engaging af first lateral wall (4) of the 
flat tubular package (3) and a second lateral wall (5) of 
the flat tubular packagl (3) by means of the first 
portion (30) and second portion (31) respectively of the 
first suction gripping Head (14), and by also engaging, 
15 by means of a second suction gripping head (47), the 
first lateral wall (4) Jof the flat tubular package (3) 
opposite the first latetal wall (4) engaged by the first 
suction gripping head Jl4) ; the flat tubular package (3) 
being converted from tlie flat configuration to the open 
20 configuration by the I rotational movement between the 
first (30) and second 1(31) portion of the first suction 
gripping head (14), aLd also by a relative rotational 
movement between the first suction gripping head (14) and 
the second suction gripping head (47) . 
25 13) A method as claimed in Claim 12, characterized 

in that, once the flat tubular package (3) is converted 
to the open configuration, the second suction gripping 

{first lateral wall (4) of the open 



head (47) releases the 
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tubular package (3) 

14) A method as claimed in Claim 12 or 13, 
characterized in that the seconcf suction gripping head 
(47) is rotated about a verticals axis (50) between a rest 

5 position allowing free vertical movement of the first 
suction gripping head (14), dnd a work position wherein 
the second suction gripping/ head (47) engages the flat 
tubular package (3) 

15) A method as claimed in Claim 12, 13 or 14, 
10 characterized in that the relative rotational movement 

between the first suction gripping head (14) and the 

second suction gripping Aiead (47) is made by keeping the 

second suction gripping/ head (47) stationary, and moving 

the first suction gripping head (14) . 
15 16) A method as Claimed in one of Claims 1 to 15, 

characterized in the |roduct (2) is defined by a group 

(2) of cartons of cigarettes. 

17) A machine for packing a product (2) in a flat 

tubular package (3) having two first lateral walls (4); 
20 and two second lateral walls (5) , each connected on one 

side to one first laJeral wall (4), and on the other side 

I RE 1 

to the other first* lateral wall (4), by respective 

[ . . ART 

preformed fold lines (6); 
first suction grippi 



ng head (14) having a first (30) and 
25 a second (31) portion; and a first actuating device (15) 



for causing the firs 



first lateral wall 



the machine (1) comprising a 



t portion (30) and the second portion 



(31) of the first suction gripping head (14) to engage a 



(4) of the flat tubular package (3) 



# 
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and a second lateral wall (5) of tftie flat tubular package 
(3) respectively; and the machine (1) being characterized 
by comprising actuating means (33) for generating a 
rotational movement between the first (30) and second 
(31) portion of the first sudftion gripping head (14), to 
rotate the first and second/ lateral wall (4, 5) engaged 
by the first suction gripping head (14) with respect to 
each other, and so converl/ the flat tubular package (3) 
from the flat conf iguratiqfh to an open configuration; and 
10 an insertion device (36)/ for inserting the product (2) 
inside the open tubular gackage (3) . 

18) A machine as c]/aimed in Claim 17, characterized 
by comprising a pickup station (11), where the flat 
tubular package (3) ife engaged by the first suction 
15 gripping head (14), aid a receiving station (17); the 



(15) moving the first suction 
:ached to the flat tubular package 
station (11) to the receiving 
actuating means (33) generating a 
etween the first (30) and second 
(31) portion of the first -suction gripping head (14) as 
the first suction gripping head (14) is moved from the 

the receiving station (17) . 
claimed in Claim 18, characterized 



first actuating devic 
gripping head (14), at 
(3), from the pickuj 
station (17); and the 
20 rotational movement b 



pickup station (11) to 
19) A machine as 



25 in that the pickup sta:ion (11) houses at least one stack 



(13) of flat tubular 
successively by the fi 
20) A machine as 



packages (3), which are engaged 
-st suction gripping head (14) . 
claimed in Claim 19, characterized 



• 



WO 2004/014730 



20 



PCT/EP2003/050353 



in that the first suction gripping ihead (14) comprises a 
sensor (35) for determining the exact position of the top 
flat tubular package (3) in thJ stack (13) before the 
flat tubular package (3) is engaged; a control unit being 
provided to control the first actuating device (15) 



supporting the first suction gripping head (14), so as to. 

adapt the position of the /irst suction gripping head 
(14) to the exact position /of the flat tubular package 
(3), and engage the flit tubular package (3) in 
10 accordance with a given mudual arrangement. 

21) A machine as clailned in Claim 20, characterized 
in that the first actuating device (15) moves the first 
suction gripping head (14) with four degrees of freedom 
comprising three trar|slatory movements in three 

15 perpendicular directions! (18, 19, 20), and one rotational 
movement about an axis (El) perpendicular to the plane of 
the flat tubular package 1 (3) . 

22) A machine as claimed in one of Claims 18 to 21, 
characterized by comj rising an output station; an 

20 conveying means (40, 46) for receiving the open tubular? 



® 




package (3) containing 
suction gripping head 



25 



the product (2) from the first 
(14), and for feeding the open 
tubular package (3) containing the product (2) to the 
output station. 

23) A machine as claimed in Claim 22, characterized 
by comprising sealing means (45) for sealing the open 
tubular package (3) con :aining the product (2) . 

24) A machine as claimed in Claim 23, characterized 
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in that the sealing means (4 5) are corfnected to the 
conveying means (40, 46) . 

25) A machine as claimed in Claim/24 , characterized 
in that the sealing means (45) ajre located at the 

5 receiving station (17) . 

26) A machine as claimed in orjjk of Claims 22 to 25, 
characterized in that said conveying means (40, 46) 
comprise a first belt conveyor / (40) hinged to rotate 
about a horizontal axis (44)/ between a horizontal 

10 position, in which the first conveyor (40) feeds the open 

tubular package (3) containing the product (2) along a 

horizontal path, and a vertical position, in which the 

I 

first conveyor (40) feeds the open tubular package (3) 
along a vertical path. | 

15 27) A machine as claimep in Claim 26, characterized 

in that said conveying means (40, 46) comprise a second 
belt conveyor (46) aligned fwith the first belt conveyor 
(40) when the first belt conveyor (40) is in said REPLACED dt 
vertical position. \ 34 A^DT 

20 28) A machine as claimed in one of Claims 17 to 27, 

characterized in that the llnsertion device (36) comprises 
a conveyor (37) for feeding the product (2) into 
alignment with the open tabular package (3); and a pusher 
(38) for pushing the product (2) inside the open tubular 

25 package (3) . 

29) A machine as cl limed in Claim 28, characterized 
in that the insertion device (36) comprises fixed 
sections (39) for assisting insertion of the product (2) 
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inside the open tubular package (3)/ 

30) A machine as claimed in pne of Claims 17 to 29, 
characterized in that the fir/t (30) and second (31) 
portion of the first suctiojr gripping head (14) are 

5 hinged and rotated by the actuating means (33) about an 
axis (32) of rotation substantially coincident with the 
fold line (6) between the First and second lateral wall 
(4, 5) engaged by the firsit suction gripping head (14) . 

31) A machine as claimed in one of Claims 17 to 29, 
10 characterized in that /he first (30) and second (31) 

portion of the first /suction gripping head (14) are 

hinged and rotated by Ithe actuating means (33) about an 

axis (32) of rotation not coincident with the fold line 

(6) between the first and second lateral wall (4, 5) 

15 engaged by the fir/t suction gripping head (14); the 

I 

first (30) and second (31) portion of the first suction 
gripping head (14)1 comprising respective suction cups 
(34); and the suction cups (34) of the second portion 
(31) being fitted ^o the second portion (31) to move in a 
direction perpendicular to the axis (32) of rotation 
during the rotational movement between the first (30) and 
second (31) portion of the first suction gripping head 

I 

32) A machine as claimed in one of Claims 17 to 31, 



20 



25 characterized b$ comprising a second suction grippin j^£pjJ^QgQ gY 
head (47), and a| second actuating device (49) for causing^. ^ /\M0T 
the second suctijbn gripping head (47) to engage the first 
lateral wall (4)1 of the flat tubular package (3) opposite 



WO 2004/014730 



23 



PCT/EP2003/050353 



the first lateral wall (4) engaged by the first suction 
gripping head (14); the flat tjJbular package (3) being 
converted from the flat configuration to the open 
configuration by the rotational movement between the 



first (30) and second (31) portion of the first suction 
gripping head (14), and alfeo by a relative rotational 
movement between the first Auction gripping head (14) and 
the second suction gripping head (47) . 

33) A machine as cla'imed in Claim 32 , characterized 
10 in that the second actuating device (49) rotates the 

second suction gripping/head (47) about a vertical axis 
(50) between a rest ppsition permitting free vertical 
movement of the first feuction gripping head (14), and a 
work position, in which the second suction gripping head 
15 (47) engages the flat tubular package (3) . 

34) A machine fas claimed in Claim 32 or 33, 



characterized in tha 
between the first s 



a: the relative rotational movement 

3 iction gripping head (14) and the 

second suction gripping head (47) is generated solely by 
20 the first actuating aevice (15) . 



